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,QWURGXFWLRQ
7KH PHDVXUHPHQW RI WKH XQVWHDG\ QRQ XQLIRUP IORZ UDWH RI HQYLURQPHQWDO ZDWHUV LQ RSHQ FKDQQHOV SUHVHQWV
FRQGLWLRQV PDNLQJ FRQYHQWLRQDO LQVWUXPHQWV LQDSSURSULDWH 7KH PRVW UDSLG UHVSRQVH WHFKQLTXHV WR PHDVXUH WKH
YHORFLW\GLVWULEXWLRQDQGWKHWXUEXOHQWFKDUDFWHULVWLFVRIWKHIORZDUHDQROGHUPHWKRGKRWILOPDQHPRPHWU\DQGD
PRGHUQ PHWKRG SDUWLFOH LPDJH YHORFLPHWU\3UHYLRXV VWXGLHV UHSRUW WXUEXOHQFH GDWD REWDLQHG IURP KRWILOP
DQHPRPHWU\>@>@>@>@DQGIURPSDUWLFOHLPDJHYHORFLPHWU\>@>@>@






















>@ZHUHVWXGLHGH[SHULPHQWDOO\ WKHFKDUDFWHULVWLFVRI WXUEXOHQW IORZLQDQRSHQFKDQQHOXVLQJDSDUWLFOH LPDJH
YHORFLPHWU\7ZRGLIIHUHQWW\SHVRISHUPHDEOHEHGJUDVVYHJHWDWLRQDQGJUDYHOEHGZLWKGLIIHUHQWKHLJKWDQGFP
ZLWKWKHVDPHSRURVLW\İ ZHUHXVHGWRUHSUHVHQWWKHSRURXVEHG+\GUDXOLFFKDUDFWHULVWLFVVXFKDVGLVWULEXWLRQV




VWUHVV DUH LQYHVWLJDWHG DW D ILQH UHVROXWLRQ XVLQJ 3,9 9HORFLW\ LV PHDVXUHG DERYH WKH KRUL]RQWDO DQG LQFOLQHG









VKRZHG WKDW WKH SUHVHQFHRI URGV EXQGOH LQ LQFOLQHGRSHQ FKDQQHOV LQIOXHQFH LQ D VLJQLILFDQWO\ GLIIHUHQWZD\ WKH
WXUEXOHQW FKDUDFWHULVWLFV RI WKH IORZ WXUEXOHQW LQWHQVLWLHV DQG WXUEXOHQW VKHDU VWUHVVHV LQ FRPSDULVRQZLWK RWKHU
SHUPHDEOHEHGVJUDVVYHJHWDWLRQRUJUDYHOEHG
,QWKLVVWXG\DFRPSDULVRQEHWZHHQKRWILOPDQHPRPHWU\DQG3DUWLFOH,PDJH9HORFLPHWU\3,9PHDVXUHPHQWVLQ
RSHQ FKDQQHOV LV LQYHVWLJDWHG)RU WKLV UHDVRQ H[SHULPHQWVZLWKKRWILOP DQHPRPHWU\PHWKRG DQG WKHQZLWK3,9
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7KHQ WKHPHDVXUHPHQWV RI YHORFLW\ DQG WXUEXOHQFHPHDVXUHPHQWV KRUL]RQWDO DQGYHUWLFDOZHUHPDGH XVLQJ D
SDUWLFOHLPDJHYHORFLPHWU\3,97KH3,9V\VWHPXVHGIRUWKHPHDVXUHPHQWRIWKHYHORFLW\GLVWULEXWLRQLQWKHIORZ
GRPDLQFRQVLVWVRIDWZLQSXOVHG1G<DJODVHUVQPZDYHOHQJWKPMRXOHSXOVHDW+]DFURVVFRUUHODWLRQ







7ZLQ LPDJHVZHUHUHFRUGHGZLWKD WHPSRUDO LQWHUYDORIPV ,Q WRWDOSDLUVRI LPDJHVZHUHFDSWXUHGSHU










7KH PHDVXUHPHQWV ZHUH WDNHQ DW P GLVWDQFH IURP WKH HQWU\ RI FKDQQHO ZKHUH WKH IORZ LV FRQVLGHUHG IXOO\
GHYHORSHG7KHIXOOGHYHORSPHQWRIIORZZDVFKHFNHGE\FRPSDULVRQRIWKHYHORFLW\GLVWULEXWLRQVDERYHWKHYHJHWDWLRQ
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5HJDUGLQJ WKH WXUEXOHQW LQWHQVLWLHV ORQJLWXGLQDO DQG YHUWLFDO WXUEXOHQW LQWHQVLW\ WKHUH DUH VPDOO GLIIHUHQFHV
EHWZHHQWKHVHWZRPHWKRGVILJXUHV7KHPRVWVLJQLILFDQWGLIIHUHQFHLVIRUWKHORQJLWXGLQDOWXUEXOHQWLQWHQVLW\IRU








7KH JUHDWHU GLIIHUHQFH LV REVHUYHG LQ 5H\QROGV VWUHVVHV ,Q DOO FDVHV LPSHUPHDEOH DQG SHUPHDEOH EHG WKH
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x 2QWKHWXUEXOHQWLQWHQVLWLHVORQJLWXGLQDODQGYHUWLFDOWXUEXOHQWLQWHQVLW\WKHUHDUHVPDOOGLIIHUHQFHVEHWZHHQWKHVH
WZRPHWKRGVDSSUR[LPDWHO\XQWLO
x 7KH JUHDWHU GLIIHUHQFH LV REVHUYHG LQ 5H\QROGV VWUHVVHV ,Q DOO FDVHV LPSHUPHDEOH DQG SHUPHDEOH EHG WKH
PHDVXUHPHQWVZLWKKRWILOPDQHPRPHWU\DUHPXFKKLJKHURYHUWKDQLQFRPSDULVRQZLWKWKHPHDVXUHPHQWV
IURPSDUWLFOHLPDJHYHORFLPHWU\7KLVLVGXHWRWKHIDFWWKDWWKHKRWILOPDQHPRPHWU\PHWKRGKDVOHVVDFFXUDF\DQG
RYHUHVWLPDWHVWKH5H\QROGVVWUHVVHV
5HIHUHQFHV
>@5$QWRQLD3.URJVWDG7XUEXOHQWVWUXFWXUHLQERXQGDU\OD\HUVRYHUGLIIHUHQWW\SHVRIVXUIDFHURXJKQHVV)OXLG'\Q5HV
>@33ULQRV'6RILDOLGLV(.HUDPDULV7XUEXOHQWIORZRYHUDQGZLWKLQDSRURXVEHG-+\GUDXO5HV$6&(
>@(.HUDPDULV33ULQRV)ORZFKDUDFWHULVWLFVLQRSHQFKDQQHOVZLWKDSHUPHDEOHEHG-3RURXV0HGLD
>@(.HUDPDULV&RPSDULVRQEHWZHHQGLIIHUHQWSRURXVEHGSRURXVILOWHUDQGURGVEXQGOHLQRSHQFKDQQHOV-3RURXV0HGLD

>@*3HFKOLYDQLGLV(.HUDPDULV,3HFKOLYDQLGLV([SHULPHQWDOVWXG\RIWKHHIIHFWVRISHUPHDEOHEHGJUDVVYHJHWDWLRQDQGJUDYHOEHGRQWKH
WXUEXOHQWIORZXVLQJSDUWLFOHLPDJHYHORFLPHWU\-7XUEXO
>@(.HUDPDULV(IIHFWVRILQFOLQHGLPSHUPHDEOHEHGRQWKHWXUEXOHQWFKDUDFWHULVWLFVRIWKHIORZXVLQJSDUWLFOHLPDJHYHORFLPHWU\-7XUEXO

>@(ȀHUDPDULV*3HFKOLYDQLGLV7KHGLIIHUHQWLPSDFWRIURGVEXQGOHLQDQLQFOLQHGRSHQFKDQQHOLQFRPSDULVRQZLWKRWKHUSHUPHDEOHEHGV3URF
RIWK,QWHUQDWLRQDO&RQIHUHQFHRQ)OXLG0HFKDQLFVDQG$HURG\QDPLFV)0$6DOHUQR,WDO\SS
>@67:HUHOH\&'0HLQKDUW5HFHQWDGYDQWDJHVLQPLFURSDUWLFOHLPDJHYHORFLPHWU\$QQX5HY)OXLG0HFK
>@05DIIHO&:LOOHUW6:HUHOH\-.RPSHQKDQV-3DUWLFOH,PDJH9HORFLPHWU\$3UDFWLFDO*XLGH6SULQJHU9HUODJ
>@,1H]X+1DNDJDZD7XUEXOHQFHLQ2SHQ&KDQQHO)ORZV%DONHPD3XEOLVKHUV5RWWHUGDP7KH1HWKHUODQGV
